We report the observation and theoretical interpretation of two-photon 
I. INTRODUCTION Optical bistability (OB) has been the subject of continuous attention for many years [1] . Since the beginning of this interest, the intrinsic nonlinear character of the twophoton transition was thought to provide a convenient framework with which to obtain bistable behavior [2] . Two-photon OB, either in its absorptive part or in its dispersive part, has been theoretically studied [3 -6] and experimentally observed, first by using a three-level atomic cascade [7] , and also in solids [8, 9] . All these experiments were performed in the degenerate case, where the nonlinearity acts on one mode of the electromagnetic field. The possibility of achieving multistable transmission characteristics by the interaction of two different modes of the field in a resonator filled with a two-photon nonlinear medium was also analyzed [10] .
Also interesting is the dynamical behavior of optically bistable systems that utilize a two-photon transition. This problem has been analyzed in the degenerate case [11] by using an eff'ective two-level model [12, 13] . This model is obtained from the complete three-level description [14] by eliminating the variables of the intermediate level, under the condition of large detuning between the one-photon transition and the field frequency. The analysis of Ref. [11] reveals the presence of an instability that leads to the onset of spontaneous undamped oscillations in the output intensity. This instability, which becomes most invasive in the bad cavity limit (i.e. , when the cavity damping rate is much larger than the atomic relaxation rates) belongs to a class of instabilities that is universal for systems displaying two-photon processes
We recently considered the case of an atomic threelevel system excited by two difFerent laser beams [16, 17] with frequencies coo ' 
II. EXPERIMENTAL RESULTS
The experimental setup is shown in Fig. l These oscillations are averaged out by the detectors in Fig. 3 , but have been observed directly using faster detectors, under conditions of fixed cavity length. [14] . Near the two-photon resonance and for b, ))5, there is no one-photon bistability and this two-photon dispersive nonlinearity is the only relevant effect. Fig. 11 (left) ]. An example of the period-6 window in the chaotic domain is shown in Fig. 11 (right It has been shown that one-photon optical bistability can subsequently modify the quantum noise of the input field [18 -20] . Two-photon bistability is also a wellknown candidate for quantum-noise-reduction effects [11, 15, 21] , and very intriguing predictions can also be made for the input-output transformation of the quantum noise of the two fields interacting in a two-photon 
